In our screening program for new antifungal agents from microbial secondary metabolites, two new isoflavonol glycosides with potent antifungal activity, talosins A and B, were isolated from the culture broth of Kitasatospora kifunensis MJM341. Talosins A and B were determined to be genistein 7-a -L-6-deoxytalopyranoside and genistein 4Ј,7-di-a -L-6-deoxytalopyranoside, respectively, by spectroscopic studies. They are the first flavonoid glycosides incorporating 6-deoxytalose as a sugar component.
Introduction
In our screening program for new antifungal agents from microbial secondary metabolites, we isolated two new isoflavonol glycosides named talosin A (1) and talosin B (2) from the culture broth of a rare actinomycetes, Kitasatospora kifunensis MJM341 (Fig. 1) . To our knowledge, 1 and 2 are the first flavonoid glycosides with 6-deoxy-talose as a sugar component. The compounds exhibited strong antifungal activity against Candida albicans, Aspergillus niger, and Cryptococcus neoformans with low toxicity because there is no trace of cytotoxicity against the human hepatic HepG2 cell. In the proceeding paper [1] , we described the taxonomy of the producing ORIGINAL ARTICLE Talosins A and B: New Isoflavonol Glycosides with Potent Antifungal Activity from Kitasatospora kifunensis MJM341 II. Physicochemical Properties and Structure Determination strain, fermentation, isolation, and biological activities of these new compounds. In this paper, we report on the physicochemical properties and structure determination of 1 and 2.
Physicochemical Properties of 1 and 2
Physicochemical properties of compounds 1 and 2 were shown in Table 1 77 (H-2ٞ), respectively. In the HMBC spectrum, the anomeric proton at d H 5.69 (H-1ٞ) was coupled to the oxygenated methine carbons at d C 65.0 (C-3ٞ) and d C 68.4 (C-5ٞ). In addition, couplings were observed from the methyl of H-6ٞ to the carbons at C-4ٞ and C-5ٞ. These spectral data showed the presence of a rhamnose-type planar structure. The linking position of the sugar moiety and the 1,4-disubstituted benzene ring was determined using the HMBC data, which showed the cross peaks between H-1ٞ and C-7 and between H-2Ј and C-3. This linkage was confirmed by the NOESY spectral data (Fig.  2) . Thus, the planar structure of 1 was determined as shown in Fig. 1 .
The NMR data of the sugar moiety suggested that the sugar could be 6-deoxy-talose rather than rhamnose, since the 13 C-NMR chemical shifts of the sugar moiety were almost identical to those of 6-deoxy-talose [3] , while they were different from those of rhamnose [4] in terms of C-3, as shown in Table 3 . To confirm the presence of 6-deoxytalose in 1, the sugar moiety was analyzed using a gas chromatography after an acid methanolysis, and followed by silylation. anomeric configuration was determined to be a based on the small J H-1,H-2 value (3.2 Hz) of the silylated sugar component (Fig. 3) . The small J H-2,H-3 and J H-4,H-5 values of the silylated sugar component correlated well with those of a-L-6-deoxy-talopyranoside [6] . From these above data, the sugar component of 1 was determined as a -L-6-deoxytalopyranoside. The conformation of the sugar was examined by the NOE spectroscopic data of the silylated sugar measured at 800 MHz in acetone-d 6 . An NOE between H-3ٞ and H-5ٞ was observed, while there was no NOE between H-2ٞ and H-4ٞ (Fig. 3) . These data suggested that the sugar could be 1 C 4 conformation. Thus, the structure of 1 was determined to be genistein-7-a-L-6-deoxy-talopyranoside, as shown in Fig. 1 .
Structure of 2
The molecular formula of 2 was determined to be C 27 C NMR spectral data (Table 2 ) of 2 were similar to those of 1. The major differences between 1 and 2 in the 1 H and 13 C NMR spectra with regards to the HMQC data were that an additional set of one anomeric methine, four oxygenated methines, and one methyl signal were observed in 2. These spectral data suggested that one more 6-deoxy-talose could be present in 2. The presence of one more 6-deoxy-talose was confirmed by HMBC experiments (Fig. 4) . One anomeric proton at d H 5.54 (H-1Љ) was coupled to the oxygenated methine carbons at d C 64.8 (C-3Љ) and d C 67.6 (C-5Љ), while the other anomeric proton at d H 5.70 (H-1ٞ) was correlated to the oxygenated methine carbons at d C 64.6 (C-3ٞ) and d C 68.1 (C-5ٞ). Also, couplings were observed from the methyl protons (d H 1.05, H-6Љ and H-6ٞ) to four oxygenated carbons at d C 67.6 (C-5Љ), d C 71.7 (C-4Љ), d C 68.1 (C-5ٞ), and d C 71.5 (C-4ٞ). These spectral data indicated that there were two 6-deoxy-taloses in 2. The linkage position of the two 6-deoxy-taloses was determined using the NOESY and HMBC data. The anomeric proton of H-1Љ was coupled to the carbon at d C 155.7 (C-4Ј) while the other anomeric proton of H-1ٞ was coupled to the carbon at d C 161.0 (C-7). In addition, there were NOE effects from the anomeric proton of H-1ٞ to the aromatic Table 3 Comparison of 13 C chemical shifts of the sugar component of 1 with those of the known a-6-deoxy-L-talose and a-L-rhamnose protons at d H 6.50 (H-6) and d H 6.77 (H-8). From these spectral data, one 6-deoxy-talose with the anomeric proton at d H 5.54 should be connected to C-4Ј, while the other 6-deoxy-talose with the anomeric proton at d H 5.70 should be connected to C-7. The other remaining structure was also confirmed using the HMBC spectral data (Fig. 4) 0°(c, 0.1, MeOH) ) and the coupling constants of the anomeric protons of 2 were similar to those of 1 Thus, structure of 2 was determined to be genistein-4Ј,7-dia-L-6-deoxy-talopyranoside, as shown in Fig. 1 .
Discussion
Talosins A and B are new isoflavonol glycosides with 6-deoxy-L-talose as a sugar moiety. The 6-deoxy-L-talose is a stereoisomer at C-4 of L-rhamnose. Even though many of flavonoid glycosides with L-rhamnose as a sugar component have been known, a flavonoid glycoside with a 6-deoxy-L-talose has not been reported yet, to our knowledge. The 6-deoxy-L-talose has been known as a residue of the outer-membrane lipopolysaccharide in some Gram (Ϫ) bacteria such as E. coli [6] , Aeromonas hydrophila [3] , and Actinobacillus actinomycetemcomitans [5] . To the best of our knowledge, 6-deoxy-L-talose is reported as a component of a small molecule metabolite in this study for the first time.
Both talosins A and B showed potent antifungal activity against Candida albicans, Cryptococcus neoformans, and Aspergillus niger which cause systemic mycosis. Very interestingly, genistein 4Ј,7-di-rhamnopyranoside [7] , genistein 7-rhamnopyranoside [7] , and genistein 7-glucopyranoside, however, did not inhibit the growth of yeasts and fungi at 100 m g/ml as described in the proceeding paper [1] . These results indicate that the 6-deoxy-talose moiety of talosins A and B could be crucial for antifungal activity. So, talosin A and talosin B would be very useful for studying the mode of action of their antifungal activity.
Experimental

Instrumental Analysis
The NMR spectra were recorded in DMSO-d 6 solutions on a Varian Unity 500 spectrometer. The NOE NMR spectra of the silylated sugar were measured on a Bruker Avance 800. The proton and carbon NMR spectra were measured at 500 and 125 MHz, respectively. All of the chemical shifts were recorded in d (ppm) using TMS as the internal standard. Mass spectra were obtained by a Jeol JMS-HX 110 high-resolution mass spectrometer, provided by Korea Basic Science Institute, Korea.
